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Introduction
The positioning of this inquiry is motivated by four important trends in academic and policy circles, notably: increasing interest in knowledge economy for development; growing inequality; limited financial access in Africa and gaps in the literature. These points are chronologically discussed.
First, over the past decades, the economies of developed countries which have increasingly moved towards the knowledge-based economies have relied less on traditional resources for wealth creation like labour and capital (Dahlman, 2007; Chavula, 2010; Chandra & Yokoyama, 2011; Asongu, 2017) . Moreover, these attractive economies have heavily relied on essential factors such as highly skilled labour; high technology industries and investment in new technologies, which are essential components of the development of a knowledgebased economy (AfDB, 2007) . In addition to investing in high-end technologies, the creation and dissemination of knowledge are also essential via universities (and research institutes) in various fields and disciplines. Knowledge economy can be understood as a policy syndrome in Africa because, compared to other regions of the world, the overall knowledge index of the continent has been decreasing since the year 2000 (Anyanwu, 2012; Tchamyou, 2017a) .
Second, despite two decades of economic prosperity, the number of people living in extreme poverty has increased by more than 100 million between 1990 and 2012 in Africa. This is why exclusive development remains a growing concern in Africa (Beegle et al., 2015) .
According to the authors, it is projected that the concentration of the world's poorest people will be in Africa. In addition, the Sustainable Development Goals (SDGs) or the post-2015 development program is in line with the thesis that a region with a good understanding of inequalities will best articulate the policy agenda. Inequality is also an important policy syndrome because though Africa has experienced more than 20 years of renewed economic prosperity, the number of extremely poor people has been steadily increasing (Asongu & Le Roux, 2017) .
Third, when Africa is compared with other regions of the world, the continent is considerably lagging behind in terms of financial development (World Bank, 2016) . This is despite the consensus that an expansion of financial access could provide investment opportunities for companies and households which in the long run result in concrete development externalities (Odhiambo, 2010 (Odhiambo, , 2013 . However, financial services can be facilitated by the improvement of institutional infrastructure, market liberalization, and encouragement of innovation and usage of technology (Claessens, 2006; Amavilah et al., 2017; .
Fourth, as far as we have reviewed, a study closest to our line of investigation is who have examined the impact of foreign aid on education and lifelong learning in Africa. The authors have derived lifelong learning from a principal component analysis of primary school enrolment, secondary school enrolment and tertiary school enrolment. In addition, after exploring the existing literature on lifelong learning, we notice that a comprehensive measure of lifelong learning in the African context is missing. Learning (undated.) , have dealt with this issue" (Luo, 2015, p.19) . The drawbacks of these two indicators in relation to the African context are that: (i) the CLI is a Canadian indicator for progress in lifelong learning and the ELLI refers exclusively to European countries. Hence, consistent with , we use principal component analysis in order to measure of lifelong learning as the combined knowledge acquired during the three stages of education.
Moreover, "To date only two macro level studies, i.e. the European Lifelong Learning Indicators (ELLI) instrument developed by the EU (2010) and the Composite Learning Index (CLI) instrument developed by the Canadian Council on
The positioning of the study complements the existing literature which for the most part has largely focused on the relationship between knowledge economy for development (Dahlman, 2007; Suh & Chen, 2007; World Bank, 2007; Chavula, 2010; Weber, 2011; Tchamyou, 2017a ) and the finance-development nexus (for instance : Claessens, 2006; Beck et al., 2007; Odhiambo, 2010 Odhiambo, , 2013 .
In the light of the above, this inquiry contributes to the sparse literature on lifelong learning (see fourth strand) by assessing how financial access (covered in the third strand) can modulate the effect of education and lifelong learning (discussed in the first strand) in order to reduce inequality (engaged in the second strand). To make this assessment, we use interactive Generalized Method of Moments in which financial development is considered as a policy or complementary variable. The policy relevance of financial development as opposed to educational enrolment builds the fact that financial access has a higher likelihood of being increased (given its current low rate), when compared with educational level which are reaching the maximum limit in some specific education levels like primary school enrolment.
The remaining of the study is structured as follows. Section 2 covers data and methodology.
The empirical results and corresponding discussion are presented in Section 3 whereas Section 4 concludes with implications and future research directions.
Data description and Estimation technique

Data description
We investigate a sample of 48 African countries for the period 1996 to 2014 in order to assess the role of financial access in modulating the effect of education and lifelong learning on income inequality. To fulfil this objective, we merge data from five main sources, namely: Building on recent knowledge economy literature Tchamyou, 2017a) , lifelong learning is conceived and measured as the combined knowledge gained during three main levels of education, namely: primary education, secondary education and tertiary education. Hence, we use principal component analysis to reduce these variables to a single composite indicator. These results in the derivation of a principal component are (named "Educatex") based on the underlying levels of formal education. Principal Component Analysis (PCA) is a statistical method which consists of transforming a large set of correlated variables into a small set of uncorrelated variables. These new variables account for the most information contained in the original dataset. The information criteria used to determine the number of common factors to keep, are from Jolliffe (2002) and Kaiser (1974) . Their recommendation is to retain factors with an eigen value higher than one. As shown in Table 1 , the retained first principal component meets these criteria. The corresponding lifelong index (or Educatex) consists of more than 78% of information contained in primary, secondary and tertiary school enrolment. Consistent with the financial development literature Beck et al. 2007 ), financial system deposits, financial system credit and financial system intermediation efficiency are used as measures of financial access, with the third measurement being the ratio of the first-two: the ability of banks to fulfil their fundamental role of transforming mobilised deposits into credit for investors and households.
In accordance with the finance-inequality literature (Beck et al., 2007) , the Gini index is used as an inclusive development variable. There is a growing interest of the usage of the Palma ratio in the literature as an alternative measure of inequality because the ratio captures the tails of the distribution while the Gini index is focused on the entire distribution (Cobham et al., 2015) . The same advantage is attributed to the Atkinson index. The three measurements have been used in recent literature for robustness purposes .
In accordance with recent literature, we control for factors that may have a potential impact on income inequality, namely: GDP per capita growth, remittances and political stability (Beck et al., 2007; Tchamyou, 2017b) . GDP per capita is usually used as an indicator of the stage of development of an economy. Kuznets (1955) advocated that the shape of the financeinequality relationship is an inverted U-shape, meaning that inequality rises at the beginning of the development process and decreases at a mature stage of development. Hence, GDP per capita could have a positive or negative sign depending on the development stage of a specific economy. We can therefore expect positive or negative signs as our sample consists of countries with varying levels of economic development. Remittances are supposed to decrease inequality given that their primary objective is to serve for consumption purposes (Ssozi & Asongu, 2016) . However, the opposite sign can also be expected because most of the migrant population originate from middle-and high-income households and hence as argued by Anyanwu (2011) , the impact of remittances on inequality could be positive. A decrease in inequality is also expected with political stability given that it provides a conducive atmosphere for economic prosperity and ultimately, the equitable distribution of fruits from economic prosperity. The definitions and sources of variables are disclosed in Table 2 . The summary statistics and the sample of countries are presented in Table 3 . The motivation for the descriptive statistics is twofold: (i) it is apparent from the mean that variables can be compared and (ii) a significant variability in the variables is apparent from the standard deviations. Hence, some expected reasonable linkages could be derived from the estimations. Table 4 presents the correlation matrix. The aim of this matrix is to check the degree of substitutions among variables and then avoid issues of multicollinearity. The concern is visible in financial development and inequality indicators. In order to avoid misspecification, inequality indicators and financial development variables are distinctly applied in the estimation processes. 
Estimation technique: Generalised Method of Moments
The estimation strategy adopted in this study is the two-step Generalised Method of Moments (GMM); an empirical strategy based on Roodman (2009a Roodman ( , 2009b which is an extension of Arellano and Bover (1995) . There are four main arguments justifying the choice of this empirical strategy. First, the baseline requirement for the implementation of the GMM is fulfilled, notably: the number of cross-sections (N = 48) is greater than the number of time series (T = 19). Second, the dependent variables are persistent because their correlation coefficients with their corresponding first lags are higher than the threshold or rule of thumb (i.e. 0.800) that is essential for the establishment of persistence. Third, the technique is also robust in the sense that it accounts for endogeneity by controlling simultaneity (by means of instrumentation) and time invariant omitted variables. Moreover, it controls for crosssectional dependence and restricts the proliferation of instruments (or over-identification) (see Love & Zicchino, 2006; Baltagi, 2008) . In accordance with Brambor et al. (2006) , all constitutive elements have been incorporated in the specifications. Fourth, the usage of a panel data structure is consistent with the GMM and hence the approach does not eliminate cross-country variations. The preference of the two-step is because it controls for heteroscedasticity while the one-step only controls for homoscedasticity.
The estimation procedure is summarized with the following equations in levels (1) and first difference (2). We devote space to briefly engage identification, simultaneity and exclusion restrictions.
Recent literature has acknowledged that all explanatory variables are assumed to be predetermined (or suspected endogeneous) while only time invariant variables (or years) are supposed to be strictly exogenous (see Asongu & Nwachukwu, 2016) . The reason is because it is not feasible for years to be endogenous in first difference (see Roodman, 2009b Beck et al., 2003) . The following results can be established on the nexus between education levels, financial access and inclusive variables. First, in Table 5 , (i) the net effect of financial deposit
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(financial credit) on primary school is positive for the Gini index (the Atkinson index). (ii)
The net effect of financial efficiency on primary school is negative for the Gini index. As for the Palma ratio, the conditional effects are not significant. Third, with regards to the secondary school (Table 6 ), positive marginal effects are apparent only for the Gini index.
Given that the unconditional effects and conditional effects corresponding of all inclusive variables are not jointly significant; the computation of net effects is not feasible. Fourth, there is a positive net effect of financial efficiency on tertiary school for the Atkinson index in Table 7 . Fifth, in Table 8 
Concluding implications and future research directions
The purpose of this study has been to examine how financial access (by means of credit, deposit and efficiency channels) modulates the effect of education and lifelong learning on income inequality. The empirical evidence has been based on Generalised Method of Moments with a sample of 48 African countries for the period 1996 to 2014. Three indicators of inequality (the Gini coefficient, the Atkinson index and the Palma ratio) are used while lifelong learning is conceived and measured as the combined knowledge gained from primary to tertiary education. Hence, the corresponding educational indicators are: primary school enrolment; secondary school enrolment and tertiary school enrolment.
The following main findings have been established. First, primary school enrolment interacts with all financial channels to exert negative effects on the Gini index. Second, lifelong learning has negative net effects on the Gini index through financial deposit and efficiency channels. Third, for the most part, the other educational levels do not significantly influence inequality through financial access channels. In what follows, we substantiate the main findings.
First, the fact that compared to other levels of education, primary education provides enabling conditions for more positive income redistribution is consistent with the literature (see Petrakis & Stamatakis, 2002; Asiedu, 2014) on the comparative advantage of primary education in social returns when economies are less industrialised. This is essentially because primary (e.g. agriculture) and informal sectors on which most economies in Africa depend, do not require an economic agent to be so much educated. As a policy implication, investing in quality primary education will go a long way to reducing inequality in Africa in the post-2015 development agenda.
Second, the relevance of lifelong learning in reducing inequality translates the notion of synergy from education. This implies that whereas independent knowledge gained in either tertiary schooling or secondary schooling may not significantly affect inequality, the combined knowledge acquired through the three levels of education is more relevant in mitigating inequality. This is consistent with the study of Coady and Dizioli (2017) who have found that income inequality reduces with the expansion of education which in turn contributes to the decrease in inequality of education. Hence, the process of developing skills is important to promote economic growth but can also be of help in breaking the intergenerational transmission of poverty and thus mitigate inequality, particularly inequality of opportunity (Coady & Dizioli, 2017) . As a policy implication, primary education is essential in the relevance of higher educational levels in the effect of education on inequality.
This implication builds on the logic that the redistributive effect of lifelong learning is driven fundamentally by primary school enrolment. In essence, the United Nations Sustainable Development Goal 4 on "Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all" (UNESCO, 2015) has emphasised the need of expanding early childhood education (goal 4.2.1) and enhancing learning results in early primary education (goal 4.1.1(a)), despite the high rate of enrolment in primary school in SubSaharan African which has nearly caught-up with those of developed countries (Gove, 2017) .
Future studies can investigate whether the established findings withstand empirical scrutiny from country-specific frameworks. Such is necessary to account for country-specific effects (which are eliminated by the GMM) in order to provide findings with more targeted policy implications.
